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Design: H. Bonekamp 


Dimensioning and testing active filters for audio and measurement 
applications is not seriously good fun, in fact, many hobbyists seem 
to avoid the subject altogether just because of the complexity of the 
calculations involved. A nd indeed, there are so many parameters to 
observe in active filter design (slope, phase response, high-pass, low- 
pass, band-pass or stop pass, etc.) that only a select few are interested. 
The project described here alleviates some of the above problems by 
joining the forces of advanced hardware (a 4-channel digitally con- 
trolled variable resistor chip) and some clever computer software (a 
program written in C). The upshot is that you, the user, define the 
filter you want, and the hardware/software combination does the rest. 
The hardware consists of a basic active filter comprising four 
opamps. T he resistive elements in the filter (which determine the 
filter response) are electronically controlled potentiometers con- 
tained in IC1, a 4-channel ‘TRIM DAC’ type A D C8403. For exam- 
ple, one such potentiometer (with a value of 10 kQ typ.) is avaial- 
ble on pins A2, W2 and B2 of the ADC 8403, where W2 is the 
wiper. By means of suitable control signals received from the PC’s 
printer port, this pot can be programmed to take on 1 of 256 values, 
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i.e., the resolution is 8 bits. This particular pot controls the signal 
level applied to opamp IC2a. 

After a reset pulse on the RS terminal, the wipers of the four elec- 
tronic pots inside the A D C8403 are set to ‘mid travel’. The chip 
reads its control information via 3 input terminals: CS (chip select), 
SDI (serial data in) and SCLK (serial clock). Internally, the SDI 
signal (data) is applied to a serial-to-parallel shift register. The data 
consists of 10 bits. The first two bits select the desired DAC (1 of 4), 
and the next 8 bits, the value for the relevant DAC. The SDO (ser- 
ial data out) pin allows two or more AD C8403’s to be cascaded. 
The filter has one input and four outputs: H P (high-pass), LP (low- 
pass), BP (band-pass) and BR (band-reject). The relation between 
the filter type and the associated frequency band is summarized in 
the Table. The highest and lowest frequencies may be lowered by 
a factor of 10 by replacing C2 and C3 with 100-nF polystyrene 
close-tolerance capacitors. 

The circuit is powered by a regulated 5-volt supply. N ote the use 
of two chokes (L1 and L2) and a fair number of decoupling capac- 
itors to ensure a pristine supply voltage to the DACs and opamps. 
The program that arranges for the correct filter parameters (i.e., 
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potentiometer values) to be set was written in the ‘C’ higher pro- 
gramming language. Its source code and executable file may be 
found on a diskette supplied through the Publishers’ R eaders Ser- 
vices. The screendump gives an impression of the available options. 





The filter is built on a compact printed circuit board. Once fully 
populated, the board may be powered up and then connected 
direct to the PC’s printer port using a standard parallel printer 
cable. The circuit draws about 10 mA. 

Although the electronic potentiometers inside the A D C8403 are 


Filter Type Frequency Range (Hz) 
Band-pass 2.0k - 20k 
Band reject 2.0k - 20k 
Low-pass: 

Critically damped 1.03k - 20.5k 
Bessel 1.26k - 25.0k 
Butterworth 1.61k - 31.8k 
Chebychev 0.5dB 1.89k - 37.4k 
Chebychev 1dB 2.00k - 39.6k 
Chebychev 2dB 2.14k - 42.4k 
Chebychev 3dB 2.23k - 44.2k 
High-pass: 

Critically damped 2.50k - 49.5k 
Bessel 2.04k - 40.5k 
Butterworth 1.61k - 31.8k 
Chebychev 0.5dB 1.37k - 27.1k 
Chebychev 1dB 1.29k - 25.6k 
Chebychev 2dB 1.21k - 23.9k 
Chebychev 3dB 1.16k - 22.9k 
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COMPONENTS LIST 


Resistors: Inductors: 
R1,R2 = 10kQ 1% L1,L2 = 1004H choke 
R3,R4 = 100kQ 
R5,R10 = 47kQ Semiconductors: 
R6-R9 = 100Q IC1 = AD8403AR10 (Analog 
R11 = 10kQ Devices) 

IC2,IC3 = OP279G 
Capacitors: IC4 = TLC271CP 


C1 = 180nF MKT (Siemens) 


C2,C3 = 10nF 1% Miscellaneous: 


polystyrene K1 = 36-way Centronics 
C4,C5,C6,C15 = 820nF MKT socket, PCB mount, angled 
(Siemens) pins 


C7,C12 = 100uF 16V radial 

C8,C10,C11,C13,C14 = 
100nF ceramic 

C9 = 10uF 16V radial 


PCB, order code 984112-1 

Disk (source code and 
executable), order code 
996018-1 





matched to 1%, their absolute value may deviate from the nominal 
10 kQ. The actual value has to be measured and entered into the 
control program. To do so, switch on the circuit and measure the 
resistance between pins 23 and 24 of |C1. Enter this value into the 
program — it will be stored in a configuration file. This calibra- 
tion procedure is only required once. Finally, the control program 
is best used in ‘real-D O S mode — we recommend against running 
it in a Windows ‘DOS box’. 

(984112-1) 
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